It has been shown previously' that mung bean seedlings contain a mixture of sugar nucleotides consisting of UDPG,2 UDPGal, UDPXy, and UDPAr. In the present communication evidence is presented that these bean seedlings contain an enzymatic system capable of catalyzing the reversible formation of UDPXy and UDPAr from UTP and a-D-Xy-l-P.
A mixture of 13 AsM of a-D-Xy-l-P, 25 MAM of UTP, 2.5 mg. of inorganic pyroe phosphatase,3 12.5 mjs MgC12, and 0.25 ml. of mung bean enzyme preparation (3 mg. protein) was incubated in a total volume of 1.2 ml. of 0.04 M Tris buffer, pH 7.5, for 90 minutes at 300 C.
The nucleotides in the reaction mixture were adsorbed on charcoal and eluted with ethanol-ammonia-water.4 Dowex 50-H+ was added to the eluate, and the suspension was filtered. The acidic solution containing the nucleotides was neutralized with sodium hydroxide to pH 7, and reduced in volume in a vacuum desiccator. The nucleotides were then separated by paper electrophoresis,' using potassium formate buffer, pH 3.5, with an ionic strength of 0.1. The separated nucleotides were eluted from the paper after being located with the aid of a Mineralight ultraviolet lamp. Determination of the optical densities of the eluted solutions at 260 my showed the formation of approximately 12 MM of UDPpentose. The reaction mixture also contained a small amount of residual UTP, together with UDP, UMP, and uridine, which were apparently formed by phosphatase present in the preparation. Analysis of the isolated UDPpentose is presented in Table 1 .
The pentose sugars were identified as follows: Dowex 50-H+ was added to an aliquot of the UDPpentose solution until the pH fell below 2. The solution was decanted from the resin and heated at 1000 C. for 15 minutes to hydrolyze off the pentose. The pentose was chromatographed two-dimensionally on paper, first with butanol-acetic acid-water and then with water-saturated phenol.6 When the chromatogram was sprayed with aniline phthalate and heated, two red-colored spots appeared. The Rf values in both solvents of one spot corresponded to xylose, while those of the other corresponded to arabinose. Determination of the optical densities at 520 mju of the solutions resulting from the elution of the spots with ethanol-hydrochloric acid-water7 showed the pentose to be a mixture of approximately 30 per cent arabinose and 70 per cent xylose. The UDPpentose' formed by mung bean preparations stored for 3 weeks at 20 C. contained only xylose. Because of the close-configurational relationship between D-xylose and L-arabinose, it is reasonable to assume that the arabinose moiety of UDPAr is in the L-form. This is also the configuration of the arabinose in UDPAr isolated from mung bean seedlings.8
The UDPXy is apparently formed by a uridyl transferase which catalyzes the following reaction:
UTP + a-D-Xy-l-P = UDPXy + P-P.
This type of reaction has been demonstrated with other sugar nucleotides.9l1o""'2 f3-D-Xy-1-P could not be' substituted for a-D-Xy-1-P.
The production of inorganic pyrophosphate is adduced from the fact that a large accumulation of UDPpentose occurred only in the presence of inorganic pyrophosphatase. While UDPpentose was initially formed in the absence of pyrophosphatase, its concentration gradually diminished, presumably owing to the reversal of the reaction resulting from the gradual disappearance of UTP caused by phosphatase activity. The reversibility of this reaction was shown by the formation of UTP when isolated UDPpentose and inorganic pyrophosphate were incubated in the presence of the mung bean preparation.
UDPAr is apparently formed from UDPXy by a reaction analogous to that catalyzed by galactowaldenase,7 which is responsible for the UDPG-UDPGal interconversion. The waldenase present in the mung bean inverts the OH group on the C-4 position of D-xylose, thus forming L-arabinose. This reaction is similar to that of the galactowaldenase in which the OH group is inverted on the same position of D-glucose to form D-galactose. It has not been determined whether this enzyme is a specific arabinowaldenase or whether it is the same waldenase that interconverts UDPG and UDPGal.
D-Xylose and L-arabinose are major constituents of various plant polysaccharides.
Practically no information is available regarding the mechanism of synthesis of these pentose polymers. The discovery of pentose nucleotides in plants and the study of the various enzymatic reactions involved in their transformation may lead to an understanding of the mode of formation of these polymers.
Summary.-Mung bean seedlings contain a uridyl transferase which catalyzes the reversible reaction between UTP and a-D-Xy-1-P, forming UDPXy and presumably inorganic pyrophosphate. Another enzyme present in the mung beans, a waldenase, converts UDPXy to UDPAr.
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